Key indicators: single-crystal X-ray study; T = 123 K; mean (C-C) = 0.006 Å; Hatom completeness 98%; disorder in solvent or counterion; R factor = 0.030; wR factor = 0.081; data-to-parameter ratio = 18.4.
The structure of the title compound, [Cu 2 I 2 (C 44 H 32 P 2 ) 2 ]Á-0.67H 2 O, has been determined because of its interesting catalytic and optical features. The molecule, which has noncrystallographic C2-symmetry, consists of a core structure of two Cu I ions, bridged by two iodide ions. Each Cu I ion is also coordinated by one equivalent of the chiral bidentate (R)-BINAP ligand [BINAP = 2,2 0 -bis(diphenylphosphanyl)-1,1 0 -binaphthyl]. Thus, both cations show a distorted tetrahedral geometry being surrounded by two I atoms and two P atoms from the (R)-BINAP ligands. The complex consists of isolated butterfly-shaped molecules featuring an angle of 146.11 (2) between adjacent CuI 2 planes. The structure displays intramolecular C-HÁ Á ÁI hydrogen bonding and contains disordered water. The absolute configuration of this chiral complex was determined by anomalous dispersion effects.
Related literature
For the photophysical properties of the title compound, see: Kunkely et al. (2008) 
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Absolute structure: Flack (1983) , 7802 Friedel pairs Flack parameter: À0.014 (9) Table 1 Hydrogen-bond geometry (Å , ) .
C40-H40Á Á ÁI1 0.95 3.02 3.894 (4) 153 Table 2 Comparison of selected bond distances and angles (Å , ) for two (R)-BINAP-Cu-halide complexes..
Halide X Cu-X Cu-P X-Cu-X X-Cu-P P-Cu-P Cu-X-Cu Values for the iodide complex are from this work, while data for the chloride complex were taken from Hattori et al. (2010) .
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The chiral arylphosphine 2,2′-bis(diphenylphosphanyl)-1,1′-binaphthyl, BINAP, has been introduced by Noyori and coworkers as a ligand suitable for rhodium(I)-catalyzed reductions of alpha-(acylamino)acrylic acids (Miyashita et al., 1980) . Various complexes analogous to the title compound are known: Copper(I)-complexes of arylphosphines such as BINAP have been studied e.g. as catalysts for an enantioselective amination-reactions with propargylic esters (Hattori et al., 2010) . Also, it has been demonstrated that (R)-BINAP can be removed from solutions by precipitation with CuCl as a 1:1 adduct, e.g. in order to retrieve chiral ligands after Pd-catalyzed cross coupling protocols (Lipshutz et al., 2004) .
Hattori et al. determined the structure of the dimeric complex [(R)-BINAP(CuCl)] 2 (Hattori et al.,2010) , consisting of a butterfly-shaped Cu 2 I 2 -unit with one chelating BINAP-ligand coordinating each Cu I . However, the complexes of arylphosphanes and Cu I have recently been studied due to their interesting photophysical properties (Zink et al., 2011; Yersin et al., 2011) .
Vogler and coworkers analyzed the spectroscopic properties of a 1:1 adduct of BINAP and CuI, which proved to emit light at 582 nm even in solution (Kunkely et al., 2008) . The authors of that study suggested a structure comparable to [(R)-BINAP(CuCl)] 2 for this complex, yet failing to provide any direct experimental proof for this thesis. Of course, the tetrahedral coordination geometry is dominant for copper(I) compounds, but some cases with a trigonal coordination have been found, mostly as a result of a complexation with bulky ligands (Hashimoto et al., 2011; Balamurugan et al., 2001 ).
Herein, we show that [(R)-BINAP (CuI)] is indeed a dimer (non-crystallographic C2-symmetry), very much comparable (Figure 1) . The complex features a core structure of two Cu I ions, bridged by two iodide ions.
Each Cu I -ion is also coordinated by one equivalent of (R)-BINAP. Both cations show a distorted tetrahedral geometry being surrounded by two I atoms and two P atoms from the (R)-BINAP-ligands. The complex consists of isolated, butterfly-shaped molecules: The two planes defined by Cu(1), I(1) and I(2) respectively Cu(2), I(1) and I(2) form an angle of 146.11 (2)°. The structure contains disordered water. The absolute configuration of this chiral complex has been determined by anomalous dispersion effects. Four diordered water molecules are included in the unit cell, as shown in The structure displays a intramolecular C-H···I hydrogen bonding and contains disordered water, data regarding this is given in Table 1.   Table 2 compares selected distances and angles of the title compound of this study with the chloride-analog analyzed by
Hattori and coworkers. The geometry is affected by the enlarged anions, resulting in a massively reduced Cu-X-Cuangle for X = iodide. As a result of the rigid backbone of (R)-BINAP, neither the bonding distances of Cu-P, nor the angles P-Cu-P are disrupted.
Experimental
The title compound has been synthesized unintentionally according to a modified protocol of Kunkely et al. (2008) by reaction of a modified N-donor-ligand with (R)-BINAP and copper iodide, changing the solvent from acetonitrile to dichloromethane at room temperature. The resulting suspension was filtered over a 45 µm disc-filter yielding a yellow solution. Crystals suitable for analysis were gained by slow diffusion of pentane in dichloromethane.
Refinement
All H-atoms were geometrical positioned and refined using a riding model with fixed individual displacement parameters [U(H) = 1.2 U eq (C)] and with a C-H distance of 0.95 Å. The H atoms of the disordered water molecules could not be located and were omitted from refinement.
Computing details
Data collection: COLLECT (Nonius, 1998 ); cell refinement: EVALCCD (Duisenberg et al., 2003) ; data reduction:
EVALCCD (Duisenberg et al., 2003) ; program(s) used to solve structure: SHELXS97 (Sheldrick, 2008 ); program(s) used to refine structure: SHELXL97 (Sheldrick, 2008) ; molecular graphics: SHELXL-Plus (Sheldrick, 2008) ; software used to prepare material for publication: SHELXL97 (Sheldrick, 2008) . are statistically about twice as large as those based on F, and R-factors based on ALL data will be even larger. 2 water molecules disordered about 2 position (s.o.f.= 1/3) and the 3-fold axis (Wyckoff letter a). Using SQUEEZE there are 2 voids in the crystal structure in 0,0,z and 0,0,z + 1/2 with 40 electrons. This could be assigned as 2 water molecules per void or 4 water molecules per unit cell. In the difference Fourier 2 peaks are found, which are refined as 1/3 water molecule, respectively (6 x 0.33333 water molecules = 2 water molecules). See also the SQUEEZE output included in the cif-file, even if the SQUEEZE-data are not used for the refinement. 
Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (

